Objectives: The present study aimed to investigate the prevalence of smoking and environmental tobacco smoke (ETS), the associated factors of current smoking among adults, and their attitudes and perceptions towards tobacco control. Methods: A populationbased cross-sectional survey was conducted in 2012 using a self-reported questionnaire. A representative sample of adults aged 18-79 years was collected in the Jilin Province of Northeast China by a multistage stratified random cluster sampling design. Descriptive data analysis was conducted, and 95% confidence intervals (CI) of prevalence/frequency were calculated to enable comparisons between the alleged differences and similarities. Multivariable logistic regressions were used to examine the risk factors associated with
Introduction
Smoking is one of the major global public health problems. It is also the major preventable factor of smoking-related diseases, premature mortality, and general mortality [1] [2] [3] . Previous studies found that smoking was associated with cancers, cardiovascular diseases, respiratory system diseases, and other health problems [2, 4] . At present, there are over one billion smokers worldwide, and the number of smokers is steadily increasing, especially in developing countries [5, 6] . Smoking contributes to over five million deaths every year, and almost 50% of smokers die due to smoking-related diseases [7] . The World Health Organization [8] predicts that over eight million deaths will be attributable to smoking worldwide in 2030 [9] , and about 10% of deaths of adults will be due to smoking-related diseases in European countries [10] . In addition, over one billion deaths may result from smoking at the end of this century if effective tobacco control measures are not taken [11] . China is the world's largest tobacco producer and consumer. There are more than 300 million smokers, and one million deaths of smokers per year in China were caused by smoking-related diseases [12, 13] . With the rapid social and economic development in past years, the prevalence of smoking and exposure to environmental tobacco smoke is high and steadily increasing in China, especially among females and adolescents. The 2010 China Global Adults Tobacco Survey showed that the smoking rate was 28.1% [12] , and that of the 2002 national survey was 24.0% [14] . In 2002, 51.9% of non-smokers and, in 2010, 72.4% of non-smokers were exposed to ETS. 673,000 deaths in 2005 were due to smoking, and the number of smoking-related deaths is predicted to be over three million by the year 2050 [15] . Smoking and ETS exposure are prevalent in China and have become major contributors of smoking-related diseases and premature mortality.
Mounting evidence suggests that multiple risk factors are involved in smoking [16] [17] [18] [19] . Previous studies indicate that smoking and ETS exposure are related to age, sex, socioeconomic status, and so on [20] [21] [22] .
Age, education, and income are inversely correlated with smoking and ETS exposure [17, 23] . Individuals with a low-level socioeconomic status are more likely to be smokers [24] . The attitudes and perceptions toward tobacco control may effectively influence smoking behaviors of adults [25, 26] , but there is little data to support the association between smoking and attitudes and smoking-related perceptions.
The aim of our study was to investigate the prevalence of smoking and ETS exposure, the associated factors of current smoking among adults, and their attitudes and perceptions towards tobacco control in the Jilin Province of Northeast China.
Methods
A population-based cross-sectional survey was conducted among residents who were 18-79 years old and were living in Jilin Province for over six months. The multistage stratified cluster sampling method was used to select the study sample. Nine regions (Changchun, Jilin, Siping, Liaoyuan, Tonghua, Baishan, Songyuan, Baicheng, and Yanbian), 32 districts or counties, 95 towns or communities, and 45 units in Jilin Province were selected. The detailed stratifying process was reported previously [27] . Ethical approval was obtained by Jilin University School of Public Health, and written informed consent was obtained from all subjects.
The interviews were conducted by trained investigators. The questionnaire included information on demographics, smoking and ETS exposure status, and attitudes and perceptions towards tobacco control. "Current smokers" were defined as those who smoked any tobacco products during the investigation. "Former smokers" were defined as those who smoked in the past but have given up smoking for more than three months at the time of the investigation. "Ever smokers" included both current and former smokers. "ETS exposure subjects" were defined as those who perceived that they were exposed to or were exposed to second-hand smoke or a smoking environment from smokers during past seven days.
To make the sample representative of the population in Jilin Province, we used post-stratification adjustment according to the distribution of regional, urban/rural, age, and gender groups in the 2010 census of the adult population in Jilin Province. All statistical analyses were conducted based on the complex sampling design. Confidence intervals (CI) of 95% prevalence/frequency were calculated to enable comparisons between the alleged differences and similarities [28] . Rao-Scott Chi-square tests were used to compare the prevalence of smoking in different groups. In order to adjust for potential confounding effects, multiple regression analyses were carried out to find out independent factors associated with current smoking. Forward stepwise selection was used to select parameters with p < 0.05 to enter and p > 0.10 to exclude. The Cox and Snell test was used to evaluate the overall model performance, which performed steadily (Cox and Snell test: p = 0.265). In the final regression model, there 14 covariates were included to study the associations between socioeconomic characteristics and attitudes and perceptions towards tobacco control with current smoking among adults. All statistical analyses were performed using the complex sampling function of SPSS 22.0, and p ≤ 0.05 was considered to be statistically significant.
Results
For the study, 23,050 subjects aged over 18 years were recruited and 21,435 subjects completed the survey, resulting in a response rate of 84.9%. Response rates of urban and rural areas were 81.8% and 88.6%, respectively. The age of subjects ranged from 18 to 79 years (mean ± S.D.: 47 ± 13 years). The study subjects included 10,337 males (48.2%) and 11,098 females (51.8%). Of the subjects, 52.0% were from urban areas (11, 152) , 48.0% were from rural areas (10, 283) , and 92.7% were Han Chinese. The responses showed that 42.3% of the participants completed senior high school or a higher-level of education, 85.4% of the subjects were married or cohabitated, 54.9% of them were labor workers, and 30.9% of them had a family monthly income of 1000~2000 Chinese Yuan.
The prevalence of smoking and ETS exposure status among Jilin Province adults in 2012 is shown in Table 1 . The overall prevalence of ever smoking, current smoking, and former smoking or smoking cessation was 39.1% (95% CI: 38.3-39.9), 31.8% (95% CI: 31.1-32.6), and 7.3% (95% CI 6.9-7.7), respectively. The prevalence of smoking among males (64.8%) was significantly higher than that of females (11.7%) (p < 0.05). The overall prevalence of ETS exposure among adult non-smokers in Jilin Province was 61.1% (95% CI: 60.1-62.1), and it was 62.1% (95% CI: 60.5-63.7) for males and 60.6% (95% CI 59.3-61.8) for females. During the seven days prior to the investigation, 23.1% (95% CI: 22.3-24.0) of the non-smokers reported daily ETS exposure, 15.3% (95% CI 14.6-16.0) of them reported ETS exposure that lasted more than three days per week, and 22.2 % (95% CI 21.3-23.0) of them reported ETS exposure that lasted less than three days per week. The proportion of ETS exposure was 33.4% (95% CI: 32.5-34.4) at home, 21.7% (95% CI: 20.8-22.5) at workplaces, and 11.1% (95% CI: 10.4-11.7) at entertainment places. However, the proportion of reported ETS exposure at restaurants was lower (6.5%) (95% CI: 6.0-7.1) than that of other places. Table 2 describes the prevalence of current smoking in relation to each survey item by gender. The overall current smoking prevalence among adults in Jilin Province was 31.8% (95% CI: 31.1-32.6), and the prevalence of current smoking among males (52.9%, 95% CI: 51.8-54.1) was significantly higher than that of females (9.4%, 95% CI: 8.8-10.0) (p < 0.05). The prevalence of current smoking in urban areas (30.7%, 95% CI: 29.7-31.8) was similar to that of rural areas (33.2%, 95% CI: 32.1-34.4). The age group of 50-59 years had the highest current smoking prevalence (34.3%, 95% CI: 32.9-35.7), and the current smoking prevalence in subjects with a lower level of education (33.6%, 95% CI: 32.1-35.1) was higher than that in subjects with a higher level of education (22.3%, 95% CI: 13.1-35.4). The separated/divorced subjects had the highest rate of current smoking for both males (73.2%, 95% CI 65.8-79.6) and females (19.0%, 95% CI 13.4-26.3). Manual labor workers had the highest prevalence of current smoking (males: 57.6%, 95% CI: 56.1-59.0; females: 12.2%, 95% CI: 11.3-13.2). The current smoking prevalence of females whose family monthly income was less than 500 Chinese Yuan was nearly five times higher than those with a monthly family income of 3000~4999 Chinese Yuan. Note: Complex weighted computation was used in the statistical analysis.
As shown in Table 4 , current smoking, gender, marriage, occupation, and education are significantly associated with the perception that government should increase tobacco control efforts by multivariable logistic regression. Male participants were more likely to smoke than females (OR/95% CI: 11.53/10.49-12.67), and single, separated or divorced, or widowed respondents were more likely to smoke than those who got married (OR/95% CI: 1.15/0.94-1.40 (single); 2.58/1.95-3.41 (separated or divorced); 1.59/1.27-2.02 (widowed)). Compared with labor workers, intelligent and retired people were less likely to smoke (OR/95% CI: 0.81/0.71-0.92 (intelligent); 0.68/0.60-0.77 (retired)). Respondents with a lower level of education were more likely to smoke than those with a higher level of education, and the risk of smoking was reduced when education levels were elevated. Respondents who did not agree that the government should increase tobacco control efforts were more likely to smoke than those who agreed with the statement. Respondents aged 45-54 years were more likely to smoke than those aged 18-24 years (OR/95% CI: 1.27/1.02-1.58), and the smoking risk of the 65-79 age group was reduced (OR/95% CI: 0.73/0.54-0.97). Respondents who did not agree with the perceptions or attitudes towards tobacco control were more likely to be smokers. 
Discussion
To our knowledge, this was the first large population-based survey to investigate the prevalence of smoking and associated factors in the Jilin Province of Northeast China. We found that the prevalence of smoking and ETS exposure for Jilin Province adults both at home and in public places was high. The ever and current smoking rates in Jilin Province were higher than the rates from the China Global Adults Tobacco Survey in 2010 (GATS, 28.1%) [12] , which reported that 52.9% of males and 2.4% of females were current smokers, but lower than that reported by others [29, 30] . Our study showed that the prevalence of former smoking among adults in Jilin Province was lower than that reported in 2010 GATS China (16.9%) and other cities [31, 32] . The prevalence of ETS exposure among non-smokers was higher, especially at home and in workplaces, but lower than the rates reported by 2010 GATS China (72.4%, 67.3%, and 63.3%). The results were consistent with those reported in published studies [33] . However, exposure of ETS mostly occurred in women and children [34, 35] , suggesting an urgent need to develop tobacco control strategies of these populations.
More male smokers than females have been estimated worldwide, which is inconsistent with our study. The prevalence of current smoking among males was consistent with the rate observed in 2010 GATS China [12] , but the current smoking rate in females was higher than the results in 2010 GATS China. Smoking is prevalent in both urban and rural populations in China, and males in rural areas are more likely to be smokers than males in urban areas. This may be due to the migration of "peasant-workers" from rural areas to urban areas. They may lack knowledge or perceptions of smoking hazards due to health and tobacco advertisements. Ethnic minorities have a similar risk of smoking as Han Chinese. This may be due to genetic heritability and shared environments, thus needing further investigation [36] . We found a lower prevalence of smoking among those aged 60 years and above, which is consistent with reports from other Asian countries [37] [38] [39] . This may be due to the reason that older people have less pressure and more time to accept health information and medical advice and confront smoking-related diseases, thus increasing the health consciousness following physical decline with age. Separated or divorced adults were more likely to be smokers than married ones. This finding is consistent with those reported by others [20, 40] . This can be explained by marriage protection theories because married people have greater economic, social, and psychological support, while separated or divorced people have emotional distress that may lead them to become smokers for comfort. In this study, we found a significant association between profession and current smoking. Labor workers had a greater risk of smoking than those who are intelligent or retired people, and this finding was also reported in European and Asian populations [29, 41, 42] . A possible explanation is that labor workers have a lower socioeconomic status, more physical pressure, and psychosocial and emotional problems. Education levels and family per capita income were significantly associated with the prevalence of current smoking. People who had high levels of education and income were less likely to be smokers. This finding is similar to that reported previously [43] . Labor workers with a low level of education and income had a lower level of socioeconomic status. This group of people had financial stress and unhealthy lifestyles, and they lacked health care.
In the study, we observed that most adults showed positive attitudes and perceptions towards tobacco control, but some perceptions towards tobacco control were still unclear among adults in the Jilin Province of Northeast China. Adults who support the statements government should increase tobacco control efforts and smoking should be banned in restaurants are protected from current smoking. However, people who do not agree with smoking-related perceptions appear to have current smoking behaviors. Therefore, the government should enhance tobacco control and take effective measures to change smoking attitudes and promote smoke-free legislation. The government should play the leading role in tobacco control programs. So far, China does not yet have a national smoke-free law; the new Beijing law is the strongest subnational tobacco control regulation adopted in the country to date. Since 1 June 2015, Beijing's new smoke-free law has taken effect. Although Jilin Province does not implement similar control measures in public places, it also has local legislation to control smoking which took effect in 1996. Besides, measures, such as pictorial health warning, and educational campaigns, have been taken to control smoking in public places in Jilin.
Our study is the first large population-based survey on the prevalence of smoking and its associated risk factors in the Jilin Province of Northeast China. However, the present study has limitations. First, the status of smoking and attitudes or perceptions towards tobacco control were based on self-reporting, which may generate recall biases. Second, we did not make quantitative classifications in relation to attitudes and perceptions. Third, those who were too weak or ill to complete the interview were excluded. Fourth, since the participants were from Jilin Province, our findings cannot be extended to predict the prevalence of smoking in other regions of China.
Conclusions
The prevalence of smoking and exposure to ETS is higher than that reported in 2010 GATS China, and smoking and exposure to ETS are prevalent among adults in the Jilin Province of Northeast China. Most adults have positive attitudes and perceptions towards tobacco control, but some perceptions are still unclear. The results from the present study suggest an urgent need for tobacco control and an awareness of smoking-related hazards in the Jilin Province of Northeast China, and our findings could help the government develop effective tobacco control policies and promote smoke-free legislation.
